The family Phyllobacteriaceae (order Rhizobiales, Alphaproteobacteria) was originally described by Knösel (1984) . At the time of writing, the family comprised ten genera with validly published names: Phyllobacterium (Knösel, 1962) , Aminobacter (Urakami et al., 1992) , Mesorhizobium (Jarvis et al., 1997) , Aquamicrobium (Bambauer et al., 1998) , Pseudaminobacter (Kämpfer et al., 1999) , Nitratireductor (Labbé et al., 2004) , Hoeflea (Peix et al., 2005) , Chelativorans (Doronina et al., 2010) , Pseudahrensia (Jung et al., 2012) and Lentilitoribacter (Park et al., 2013) .
In August 2011, a sample of terrestrial sediment was collected from a borehole that lay in the Mohe Basin (538 289 37.809 N, 1228 199 23 .409 E; depth 358.5 m) of north-east China. Microbial contamination was eliminated by fluorescent microspheres and the sediment was then split and ground to a powder under frozen and sterile conditions as described previously (Han et al., 2014) . A novel bacterium, designated strain Z8 T , was isolated by using the standard dilution plating method on R2A agar after incubation at 25 8C for one week. The isolate was routinely cultured on R2A and preserved as 15 % (v/v) glycerol suspensions at 280 8C.
Genomic DNA was extracted with a Bacterial DNA kit (OMGEA) according to the manufacturer's instructions. The 16S rRNA gene was amplified using the primers 27F/ 1492R and sequenced using a ABI 3730XL 96-capillary DNA analyser (Applied Biosystems) as described previously . The atpD gene was amplified using the primers atpD-273F and atpD-771R, as described by Gaunt et al. (2001) . The sequences obtained and related sequences were retrieved from the GenBank database using the BLASTN search program (Altschul et al., 1990) and 16S rRNA gene sequences were also compared with those from the EzTaxon-e server (Kim et al., 2012) . For sequences of the 16S rRNA gene, alignment treatment was performed using ARB release 6.0.2 (Ludwig et al., 2004) based on the complete SSU rRNA 'All-Species Living Tree' Project (LTP) database (Yarza et al., 2008) release 121 (July 2015). Sequences not included in the LTP database were imported into the LTP database and automatically aligned with the Fast Aligner tool. The alignment of sequences was controlled manually based on information of secondary structure predictions. An ARB parsimony method was used to add the aligned sequences to the All-Species Living Tree. Sequences of the atpD gene were aligned using CLUSTAL X software (Thompson et al., 1997) . The position of Z8 T in various phylogenetic trees was determined by reconstructing them using the maximumlikelihood (ML) (Felsenstein 1981) , neighbour-joining (NJ) (Saitou & Nei 1987) and maximum-parsimony (MP) (Fitch 1971 ) methods in MEGA release 6.06 (Tamura et al., 2013) . Bootstrap analysis with 1000 replications (Felsenstein, 1985) was used to estimate the stability of the clades in the trees. Evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1980 T within the family Phyllobacteriaceae, closely neighboured by the genera Phyllobacterium and Mesorhizobium (Fig. S1 ). Trees of all species of the family Phyllobacteriaceae reconstructed by the ML, NJ and MP methods showed strain Z8 T belonged to the family Phyllobacteriaceae (Figs S2, S3 & S4), but Z8 T could not be assigned to any genus of this family. In every case, the resulting branching pattern was not supported by high bootstrap values, and the topology structure was largely dependent on the dataset or algorithm used for tree reconstruction, however, strain Z8
T was always close to the branch of the genus Phyllobacterium. The genera, Phyllobacterium and Mesorhizobium, the two closest genera to strain Z8 (the type species of the genus Phyllobacterium) and Mesorhizobium loti LMG 6125 T (the type species of the genus Mesorhizobium) were selected as reference strains and were evaluated together with strain Z8
T under identical experimental conditions. The cell morphology was examined by scanning electron microscopy (Hitachi; SU1510) with cells grown for 5 days at 28 8C on yeast mannitol agar (YMA; Vincent, 1970) . Colonial morphology was observed on YMA after incubation at 28 8C for 5 days. Strain Z8
T was grown in YMA for 72 h at 28 8C to check for motility by phase-contrast microscopy using the hanging drop method. Gram-reaction testing was determined by using the non-staining (KOH) method, as described by Buck (1982) . Anaerobic growth was assessed by the semisolid agar method (Smibert & Krieg, 1994) . Oxidase activity was determined using 1 % (w/v) tetramethylp-phenylenediamine (oxidase test strips; bioMe'rieux). Catalase activity was detected by bubble production in 3 % (v/v) H 2 O 2 . Growth was also tested in Luria-Bertani (LB) broth (Difco, US) and R2A broth (Difco, US). The temperature range for growth and the optimum growth temperature were determined in YMB incubated for 3-15 days at 0, 4, 10, 20, 25, 28, 30, 33 and 37 8C. The pH range for growth was tested at pH 4.0-10.0 (at intervals of pH 1.0) by adjusting the pH of YMB with filter-sterilized 0.1 M NaOH or HCl. Growth at different temperatures and pH values was determined in YMB and growth with NaCl was examined in R2A broth containing 0-5.0 % (w/v, at intervals of 0.5 %) NaCl by measuring the OD 600 (UV-2450, Shimadzu). The hydrolysis of starch (0.2 %, w/v), aesculin (0.1 %, w/v), pectin (1 %, w/v),CM-cellulose(0.5 %, w/v), gelatin (10 %, w/v), Tween 80 (1 %, w/v) and urea (2 %, w/v) was tested by using YM as the basal medium (containing 1
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: 10 g mannitol, 1 g yeast extract, 0.2 g K 2 HPO 4 , 0.2 g MgSO 4 . 7H 2 O, 0.5 g NaCl, 20 g agar) according to the methods of Smibert & Krieg (1994) . Susceptibility to antibiotics was tested at 28 8C for 5 days on YMA plates using antibiotic discs containing the following antibiotics (mg per disc, unless otherwise stated): amikacin (30), ampicillin (10), carbenicillin (100), cefalexin (30), cefazolin (30), cefoperazone (75), cefradine (30), ceftazidime (30), ceftriaxone (30), cefuroxime (30), chloramphenicol (30), ciprofloxacin (5), clindamycin (2), doxycycline (30), erythromycin (15), furazolidone (300), gentamicin (10), kanamycin (30), midecamycin (30), minocycline (30), neomycin (30), norfloxacin (10), ofloxacin (5), oxacillin (1), penicillin G (10 U), piperacillin (100), polymyxin B (300U), sulfamethoxazole/trimethoprim (23.75/1.25), tetracycline(30) and vancomycin (30) , and the zone of inhibition was used as the criterion to separate susceptible and resistant phenotypes.
Other physiological and biochemical properties were determined by using API 20NE, API ZYM and API 50CH kits (inoculated with cell suspensions in CHB/E medium) (bioMérieux), according to the manufacturer's instructions.
Cells of strain Z8
T were Gram-stain-negative, strictly aerobic, rod-shaped and motile. They grew well in R2A broth and YMB, but did not grow in LB broth. The strain was highly mucoid on YM medium. A scanning electron micrograph of cells of strain Z8
T is available (Fig. S11) . Other phenotypic features of strain Z8
T are summarized in the species description and the properties differentiating the isolate from the reference strains are detailed in Table S2 .
Chemotaxonomic analyses were performed as described previously . For quantitative analysis of the cellular fatty acid composition, strain Z8
T and the three reference strains were grown in the same conditions on YMA medium at 28 8C and cell mass was harvested after 5 days at the late-exponential phase. The fatty acids of strain Z8
T and the three reference strains were obtained from 100 mg of freeze-dried cells by saponification, methylation and extraction, according to the protocols of the Sherlock Microbial Identification System (MIDI). The fatty acids were analysed by GC (Agilent Technologies 7890A GC system) and identified using the TSBA6 database of the microbial Identification System (Sasser, 1990) . The major fatty acids (.10 % of the total fatty acids) detected in strain Z8
T were summed feature 4 and summed feature 8, which differed from the reference strains. The relative abundance of C 16 : 0 and C 16 : 0 3-OH as well as that of C 19 : 0 cyclov8c and C 18 : 1 v7c 11-methyl clearly distinguished strain Z8 T from the type strains of P. bourgognense (LMG 22837 T ), P. myrsinacearum (LMG 6738 T ) and M. loti (LMG 6125 T ) (Table S3 ). The predominant isoprenoid quinone detected in strain Z8
T was ubiquinone-10. Polar lipids were extracted from approximately 100 mg of the freeze-dried organisms as described by Minnikin et al. (1984) and were identified using two dimensional TLC (Minnikin et al. 1984; Da Costa et al. 2011) . The solvent for the first dimension was chloroform/ methanol/water (65 : 25 : 4, by vol.) and the solvent for the second dimension was chloroform/methanol/acetic acid/water (80 : 12 : 15 : 4, by vol.). Ethanol phosphomolybdic acid (5 %, v/v) was used to detect all polar lipids, while other spray reagents were used as follows: ninhydrin for aminolipids (110 8C); ninhydrin for glycolipids (140 8C); molybdenum blue for phospholipids and anaphthol for glycolipids (110 8C). The three major polar lipids of strain Z8
T consisted of glycolipids, phosphatidylethanolamine and phosphatidylmethylethanolamine (Fig.  S12) . The polar lipid profile of strain Z8
T was similar to those of P. bourgognense LMG 22837 T , P. myrsinacearum LMG 2.2 T and M. loti LMG 6125
T , but could be differentiated from those of the three reference strains in that phosphatidylinositol and several unidentified polar lipids were absent (Fig. S12) . The DNA G+C content of strain Z8 T was determined by using HPLC, according to the method described by Mesbah et al. (1989) , to be 59.6 mol%.
According to phylogenetic trees based on various methods, strain Z8
T formed a monophyletic clade with other genera of the family Phyllobacteriaceae. The fatty acid profile, polar lipid content and other features differentiated strain Z8 T from other genera in the family Phyllobacteriaceae (Table 1) . Therefore, strain Z8
T could be classified as a representative of a novel species and genus in the family Phyllobacteriaceae, for which the name Tianweitania sediminis gen. nov., sp. nov. is proposed.
Description of Tianweitania gen. nov.
Tianweitania [Tian.wei.ta'ni.a. N.L. fem. n. Tianweitania named after professor Tianwei Tan, an accademician of the China Engineering Academy, who has achieved excellent accomplishments in the fields of bio-energy, biomaterials research, bio-based chemicals etc].
Cells are Gram-stain-negative, strictly aerobic, rod-shaped and chemoheterotrophic. The major respiratory quinone is ubiquinone-10. The major polar lipids are glycolipids, phosphatidylethanolamine and phosphatidylmethylethanolamine. The major fatty acids are summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B) and summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c). Phylogenetically, the genus Tianweitaniais is a member of the family Phyllobacteriaceae in the phylum Bacteroidetes. The type species is Tianweitania sediminis.
Description of Tianweitania sediminis sp. nov.
Tianweitania sediminis (se.di'mi.nis. L. gen. n. sediminis of sediment).
Gram-stain-negative aerobic rods and motile. Cells are 0.4-0.5|2.0-3.0 mm in size after incubation on YMA for 5 days. Colonies are less than 2 mm in diameter and white in YMA at 28 uC after 72 h incubation. The temperature range for growth is 20-35 uC (optimal growth occurs at 28 uC). The pH range for growth is 6.0-8.0 (optimal growth occurs at pH 7.0). Grows in the presence of NaCl concentrations up to 3 % (w/v). The oxidase test is positive and the catalase test is negative. Does not hydrolyse starch, aesculin, urea, Tween 80, pectin, cellulose or gelatin. Positive for glucose acidification. Negative for nitrate reduction, indole production and arginine dihydrolase activity. Assimilates glucose, caprate, adipate, citrate, mannitol and phenylacetate, but does not assimilate, arabinose, N-acetylglucosamine, maltose, gluconate, malate or mannose. Esterase (C4), esterase lipase (C8), b-galactosidase, a-mannosidase, acid phosphatase and naphthol-AS-BIphosphohydrolase activities are present, but alkaline phosphatase, lipase (C14), leucine arylamidase, valine arylamidase, trypsin, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-glucosidase, b-glucosidase, cystine arylamidase, chymotrypsin and b-fucosidase Table 1 . Differential characteristics between strain Z8 T and related genera in the family Phyllobacteriaceae Taxa: 1, strain Z8 T ; 2, Phyllobacterium (Valverde et al., 2005; Mantelin et al., 2006; Yabe et al., 2012; Flores-Félix et al., 2013; Sánchez et al., 2014); 3, Mesorhizobium (de Lajudie et al., 1998; Han et al., 2008; Zhou et al., 2010; Yabe et al., 2012) ; 4, Aquamicrobium (Lipski & Kämpfer, 2012; Yabe et al., 2012; Wu et al., 2014) ; 5, Nitratireductor (Labbé et al., 2004; Kang et al., 2009; Kim et al., 2009; Yabe et al., 2012) ; 6, Aminobacter (Urakami et al., 1992; Maynaud et al., 2012; Yabe et al., 2012); 7, Pseudaminobacter (Kämpfer et al., 1999; Yabe et al., 2012) ; 8, Hoeflea (Peix et al., 2005; Biebl et al., 2006; Palacios et al., 2006; Stevenson et al., 2011; Yabe et al., 2012) ; 9, Chelativorans (Doronina et al., 2010; Yabe et al., 2012) ; 10, Pseudahrensia (Jung et al., 2012) ; 11, Lentilitoribacter (Park et al., 2013) .
2, negative; +, weakly positive; ND, Not determined. PC, Phosphatidylcholine; PG, phosphatidylglycerol; PE, phosphatidylethanolamine; OH-PE, hydroxyphosphatidylethanolamine; GL, unknown glycolipid; PL, unidentified phospholipid; PME, phosphatidylmonomethylethanolamine; PI, phosphatidylinositol; DPG, diphosphatidylglycerol; SDG, sulphoquinovosyldiacylglyceride; PDE, phosphatidyldimethylethanolamine; NPL, ninhydrin-positive phospholipid. aesculin, L-rhamnose, cellobiose, maltose and glycogen. Susceptible to amikacin, ampicillin, carbenicillin, cefalexin, cefazolin, cefoperazone, cefradine, ceftazidime, ceftriaxone, cefuroxime, chloramphenicol, ciprofloxacin, doxycycline, erythromycin, furazolidone, kanamycin, midecamycin, minocycline, norfloxacin, ofloxacin, penicillin G, piperacillin, tetracycline, sulfamethoxazole/trimethoprim and vancomycin, but resistant to gentamicin, polymyxin B, oxacillin, neomycin and clindamycin. In addition to glycolipids, phosphatidylethanolamine and phosphatidylmethylethanolamine, one unidentified phospholipid and four unidentified polar lipids are also detected. In addition to the major fatty acids, summed feature 4 (iso-C 17 : 1 I and/ or anteiso-C 17 : 1 B) and summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c), significant amounts (v5 % of the total fatty acids) of C 16 : 0 and C 19 : 0 cyclov8c are also present.
The type strain, Z8
T (5CGMCC 1.12944 T 5JCM 30358 T ), was isolated from subsurface sediment collected from the Mohe Basin in north-east China. The DNA G+C content of the type strain is 59.6 mol%.
